An integer edge cordial labeling of a graph G with edge set E is an injective map f from E to [ −q 2 .. If a graph has integer edge cordial labeling then it is called integer edge cordial graph. In this paper, we introduce the concept of integer edge cordial labeling and prove that some standard graphs such as path, cycle, wheel, helm, closed helm, star graph K 1,n are integer edge cordial and K n,n is not integer edge cordial. It is also proved that K nn \M is integer edge cordial if n is even where M is a perfect matching of K nn .
INTRODUCTION
By a graph we mean a finite undirected graph without loops and multiple edges. For terms not defined here we refer to Harary [7] .
Cordial graph was first introduced by I.Cahit [1, 2] in 1987 as a weaker version of graceful and harmonious graphs and was based on {0, 1} binary labeling of vertices. He showed that (i) every tree is cordial (ii) K n is cordial if and only if n ≤ 3 (iii) K r,s is cordial for all r and s (iv) the wheel W n is cordial if and only if n ≡ 3 (mod 4) (v) C n is cordial if and only if n = 2 (mod 4) (vi) an Eulerian graph is not cordial if its size is congruent to 2 modulo 4. Other types of cordial graphs were considered in [3, [8] [9] [10] [11] [12] [13] . For more related results on cordial graphs one can refer to Gallian [4] [5] [6] . Definition 1.1 [1] Consider a labeling f of G where N = {0, 1}, and the induced edge-labeling f is given by f ({u, v}) = | f (u) − f (v)|, N = {0, 1}. We call such a labeling cordial if the following condition is satisfied: |v f (0) − v f (1)| ≤ 1 and |e f (0) − e f (1)| ≤ 1, where v f (i) and e f (i), i = 0, 1 is the number of vertices and edges of G respectively with label i (under f and f respectively).
A graph G is called cordial if it admits cordial labeling.
Definition 1.2 [14]
Let f be a binary edge labeling of graph G = {V, E}, i.e. f : E(G) → {0, 1}, and the induced labeling is given as f (v) = ∑ ∀u f (u, v)(mod2) where vεV and {u, v}εE. f is called an E-cordial labelling of G if the following conditions are satisfied:
where e f (0), e f (1) denote the number of edges, and v f (0), v f (1) denote the number of vertices with 0 s and 1 s respectively. The graph G is called E-cordial if it admits E-cordial labeling. In 1997 Yilmaz and Cahit [14] have introduced E-cordial labeling as a weaker version of edge-graceful labeling. They proved that the trees with n vertices, K n ,C n are E-cordial if and only if n ≡ 2(mod 4) while K m,n admits E-cordial labeling if and only if m + n ≡ 2(mod4).
We introduce the concept of integer edge cordial labeling and we prove that some standard graphs such as cycle C n , some standard graphs such as path P n , cycle C n , wheel W n , n > 3, helm H n , closed helm CH n , star graph K 1,n are edge integer cordial and K n,n is not integer cordial. It is also proved that K nn \M is integer cordial if n is even where M is a perfect matching of K nn .
Definition 1.3
The Wheel W n is the join of the graphs C n and K 1 .i.e, W n = C n + K 1 . Here the vertices corresponding to C n are called rim vertices and C n is called rim of W n while the vertex corresponding to K 1 is called apex vertex.
Definition 1.4
A helm H n , n ≥ 3 is the graph obtained from the wheel W n by adding a pendant edge at each rim vertex.
Definition 1.5
The flower Fl n is the graph obtained from a helm H n by joining each pendant vertex to apex vertex of the helm. Here we consider rim vertices as internal vertices.
Definition 1.6
The closed helm CH n is the graph obtained from a helm H n by joining each pendant vertex to form a cycle. 
f (i) = number of vertices labeled with i, where i = 0 or 1. f * is said to be integer edge cordial if
A graph is said to be integer edge cordial graph if it admits integer edge cordial labeling. Figure 1 shows the integer edge cordial graph. Every path P n , n ≥ 3 is integer edge cordial.
.., v n } be the vertex set and E = {e 1 , e 2 , e 3 , ..., e n−1 } be the edge set, where e i = v i v i+1 ; 1 ≤ i ≤ n − 1. Here p = n and q = n − 1. We consider two cases:
Let us consider the vertex v n 2 +1 . 
Case (ii) q is even (n odd)
Consider the following labeling:
Let us consider the edge (v n 2 v n 2 ) which is labeled as (− n 2 )and (v n 2 v n 2 +1 ) is labeled as 1.
2 .
When n > 3, f (v n 2 +1 )) receives label 0. Therefore, 
We consider the following labels, f (v 1 v 2 ) = −1; ( f v 2 v 3 ) = 1. Therefore, the vertices receive the labels,
From both the cases we observe that |v *
Hence path P n is an integer edge cordial graph as shown in figure 2. Every cycle C n (n ≥ 3) is an integer edge cordial.
.., v n } and E = {e 1 , e 2 , e 3 , ..., e n } be the vertex set e i = v i v i+1 ; 1 ≤ i ≤ n. Here p = n and q = n. We consider three cases:
Let us consider the labels, f (v 1 v 2 ) = −1 ; f (v 2 v 3 ) = 1; f (v 3 v 1 ) = 0 and so receive vertex labels as,
By considering these edge labeling we observe that the vertices v 2 and v 3 receive positive integers and v 1 receive negative integer.
That is, v * f (0) = 1 and v * f (1) = 2.
Case (ii) q is even (n even)
When n ≥ 3, f (v 1 ) receives positive label.
Let us consider. Here the edge
2 , which is a negative integer when n ≥ 3. Hence we label it as 0. 
Case (iii) q is odd (n odd)
The labeling is as follows:
From the above labeling we observe that 
From all the cases we observe that that |v *
Hence cycle C n is an integer edge cordial graph as shown in figure 3 . 
Proof
Let K 1,n be the star graph and G = K 1,n . Let u be the apex vertex and {v 1 , v 2 , v 3 , ..., v n } be the pendant vertices. Here p = n + 1 and q = n. We define f : Case (i) q is even(n odd)
From the above we observe that p 2 vertices receive label 0 and p 2 vertices receive label 1.
Here p 2 vertices receives label 1 and
Hence |v *
Thus W n is integer edge cordial as shown in figure 5 . Closed Helm graph CH n is integer edge cordial.
Let v be the apex vertex and v 1 , v 2 , v 3 , ..., v n be the vertices of inner cycle and u 1 , u 2 , u 3 , ..., u n be the vertices of outer cycle of CH n . Here p = 2n + 1 and q = 4n.
Let us consider the apex vertex v. Now,
Therefore CH n is integer edge cordial as shown in figure 6 . Helm graph H n is integer edge cordial.
Let v be the apex vertex, {v 1 , v 2 , v 3 , ..., v n } be the vertices of inner cycle; {u 1 , u 2 , u 3 , ..., u n } be the rim vertices. Let H n = G then p = 2n + 1 and q = 3n. We consider two cases: Flower graph Fl n is integer edge cordial.
Let v be the apex vertex, {v 1 , v 2 , v 3 , ..., v n } be the vertices of inner cycle; {u 1 , u 2 , u 3 , ..., u n } be the rim vertices. Let Fl n = G then p = 2n + 1 and q = 4n. To define f : 
Hence we label as 1.
Also let us consider the vertex v n . The vertex v n is incident with the edge vv n , v n v 1 , v n v n−1 , v n u n .
We have, f (vv n ) = −n; f (v n v 1 ) = n ; f (v n v n−1 ) = n − 1; f (v n u n ) = −2n. Now, (v n ) = −n + n + n − 1 − 2n = −(n + 1), which is always negative. Hence, f (v i ); 1 ≤ i ≤ n receives label 0. From the above observation, If n is even or odd we get |v *
Therefore, Fl n is integer edge cordial as shown in figure 8 . Proof Let G = K n,n be a complete bipartite graph with the partitions {U,V } where U = {u 1 , u 2 , u 3 , ..., u n } and V = {v 1 , v 2 , v 3 , ..., v n }. Then p = 2n and q = n 2 Let f be an integer edge cordial graph and let f (u i v j ) = e j for all i, j 
Hence, K n,n is not an integer edge cordial graph.
The same proof will follow for the case, when n is odd.
Theorem 2.9 K n,n \M where M is a perfect matching of K n,n is integer edge cordial if n is even.
Consider the graph K n,n \M with vertex set V (G) = {X,Y } where X = {x 1 , x 2 , x 3 , ...x n } and Y = {y 1 , y 2 , y 3 , ..., y n }. Let G = K n,n \M where M is the perfect matching of K n,n .
Here p = 2n and q = n(n − 1). We define f : V → [− p 2 .. 
